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(54) Tlfle : NOVEL PROTEIN AND PROCESS FOR PRODUCING THE SAME 
(57) Abstract 

A protein comprising an amino acid sequence represented by SEQ ID NO: 1 in the Sequence Listing and 
originating in human MP52 and the dimer of this protein. This dimer protein can be obtained by constructing a plasmid 
containing a DNA wherein a codon encoding methionine is added to the 5' end of a DNA sequence encoding the above* 
mentioned aminoacid sequence, transforming Escherichia coli by this plasmid, incubating the E. coli transformant, 
solubilizing and purifying the obtained inclusion body to thereby give a monomer protein, and then renaruring the 
obtained monomer protein into the dimer followed by purification. This dimer protein is useful in the treatment of 
cartilage and bone diseases. 
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CN&aairilw*. $ &£*&«©*://<* Raft* • ftSNUStt&fr 

10 E5"J$E5l|#tn?*$n« t hMP52E&*©119?£g©7 

*»W«E3»J*E3?iJMl-e^$n*t MP52ft*©119BS 
S©T > yKE?iJ^3- K-r*DNAE?i)©5 75^ 

KlT£DNA££WfS75;U K©«l*CB8-r*o t MP52cDNA 
15 \*> WO 93/16099iE*e©cDNA££/,A:y7X S K"<* * -**ffiDNA£ 
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f*#^4. 683. 195Kfe«£ttTl^:S&-Cif tS-r* d 

fca&K % C©* >,-?^g^3- KLT 

20 l^«DNA«^X/^f4itl!l<i:9&a^^ ^ — ««lilU« itG^X^©#Slc «fc 

K£*ffiK&gt- Sfctf>«T©2o©i££2Fj££ifeL/c 0 1) @ttHS 
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dummt^um-oti t\z* toxmrnoK^? (pkot245) £ 
mmvtzo c©^* f-ammmm-g, i*ft»i5fcBft&*f4¥ • abb 

8fl5ffl&^(NIBH)(*«!lftWSfflgBBJJiC 1TS1-3 (B*) (C1995 
*£4 J!14BttTglt#*fFERy P-14895^<h LT$§t<*n> 1996^4^10 
5 BttT??** b&ftizm^H&Bt^&WZtltz (FERH BP-5499) . 

#f8Bjm> E?mE?'j#*t it*$n57; ygtseyijs-n- K-f * 

>/<?Hii*RS-f 3 >tf-r^ £ ^ i$ L SU SP- 

Sepharose FF# 7 C^Sephacryl S-200^7 5 «fc *) i£— /a 
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*fenjj©* >/<?M©-Sf*©£^ft&ttt4gmttifc't • fl-M 

ftffl. K|gi1tfc#©?f£Kttir£&£fcJ:t/#rr • HfcffllcSt-r Steffi Sb 
met Ox *8BH©? y>*>;W&% • #H5icW%t?*> S c t £fitl?. 
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h MP52cDNAte, 10 93/16099lc|g« $ tlKcdM£$/oKzf 5 7. $ K 
*-(pSK52s) ZmmdUt lt> l£&g!gB#©*£* U ^ 5 --trig 
'IIISJC (PCR) *fflt>Tii<ib^o 

Ull&n K>ATG^=3©AT^fi*±^iiHcj: f)> §tt* g©*fc 
5 g&£±J:f£;£& {I. Nobuhara£0$B£(Agric. Biol. Chem. . 52(6). 
1331-1338. 1988)} Izm^&mmoWMi&B? ©-g&ODNAS-ggl L 

5&©;£&ti, E?u:#^2©iii2FiS]PCR75>r pcR&T'fr 
^fco PCRy^^v-oDNAE^jti, m-nn-f=?4 -?-t u-cge?ij#-t 2. 

PCRIi. + HSIDNA (lOf-yr^A) , Wl^fSjfcctCf^ 

2FfS]PCR75f v-&*50t: dNTP(0. 2 5 >J*;l/) „ fcitfHgCi^ 

(1.55 »J*;U) £Taq DNA# »J > 5 — I? (5U) £ * K flD X. 5 C £ \Z «fc 0 

15 £tt (94°C\ l#|ffl) „ v-7--'J yf (55 

°C\ l#Rfl) „ fcJ:t;y7^7-M (72t\ 2#Fb , J) ^ £ S 301f ^ 
?;U©PCR£fT ofc (I^TOPCRIi-r^TCCD^ftT'ff o^:) 0 
PCRS^^t>©^^^J^1.5%filill^T^u-X(FMCld:) >f 

20 DNAfcttOfflL*: Un*75*V > h 1 0 

(2) y'ttnoy^mmmm*? ?-<»mm 

7*5X5 YO>\km&Z±.\lZ>tz)bK[t^ 'J ;>>£pBR£^£>pUC 

&K3fe$ tfco rp"|g©*li@fg^/<? *- p KK223-3 (7 r^V->T • '< 
-f *-r ?f*H;£*fccfc BgA) ©tac7*o*- * -fi&£frjPB6*3lSspI<i: 
25 EcoRI-C^^b^. Hung Bean Nuclease (£S&1*5S£1±. *7 * d /#4f 
2420A) Tj{llL> 77/y>h lOliSn K >ffi>J(CT4DNA LigaseC^S 
j£t*it£*±, * * D?*#^2011A)-Cte&$-ti-, pKK223-3©rrnBT,T 2 ?- 
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y > h 1 ©**Jt=J K><l]K*S£$-ti\ pUC18©SmaIgB{4K*S*iAfr;: t 
IC«k»K {pKOT245(§It#^ 
&IffiSr$&P-14895*f)} (Ell) ^«l^b^o pK0T245©DNA©fi$ W3.7 
5 kbT'fcSo ft®! Lfc*!^©? W^glSSE^? Pharmacia 
ALF DNA ^y*-\Z£t)*<Di&m&n<Dfcfe£'i : fr>tZo 
(3) 

ff2Sl£&l*> Kushner^CD^fb^t'i^ (Genetic Engineering, 
p. 17. Elsevier (1978)) K'&r>iz 0 IP^ pKOT245£?§£*lISir3110H 

mmm2 %m 
(i) mm 

*%WO? >'<?m?S5E*!!§g£&£S0Cigiffi(Bacto tryptone 20?/ 
£. Bacto yeast extract 5?/^, NaC^ 0. 5 9 / 1 . MgC^ 2 *6H 2 0 

15 2. 03 9 / £ , Glucose 3.6*/*) Til** U (Bacto 
tryptone 5j/f, Citric acid 4.3?/2. K 2 HP0 4 4. 675 9 / ^ . 
KH 2 P0 4 1.275 */*. NaC4 0. 865 9 I £ . FeSO 4 -7H 2 0 IQQmg/ £ , CuS0 4 - 
5H 2 0 MnS0 4 -nH 2 0 0.5«?/£. CaC£ 2 '2H 2 0 2 ■*/ £ . Na 2 B 4 0 7 - 

10H 2 0 0.225i»/£. (NH 4 ) 6 Mo70 24 -4H 2 0 0. Img/i, ZnS0 4 -7H 2 0 2. 25 

20 *g/£, CoC^ 2 «6H 2 0 Q*g/£, HgS0 4 -7H 2 0 2. 2 9 / £ . Thiamine HCi? 
5.0«*/£. Glucose 3?/^) 5 L K*t Lgf*!B®&£ 100»^in U 
10L©£g«T'i§mft#Ltej!><£igSU *t&it$gfi#] (OD550 = 5.0) 
Kit Ufc&PgT'lmMCDjggTM VT'd \z )V - 0 - V - **if 7 9 h f5 
/•>K£»U $ £KOD550*<l50Kii1-S£-eiggl/fco + > & 

25 Sli32t;> pH(27 >*^7£7&flD-f£ C £K«fc «5 7. l5Kft)fSl U 
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(2) >?Ji<-iS3 ytfrjom® 

5 >f7; >E9#fi*££fr25inH Tris-HCtf&ffjft* (pH7. 3) K!B®Lffi{* 

10 AllOM'-^>*r^l% Triton X-100T 3 

3000X „ -C30^Fh^ 4t:TiSii:>L. '®t>tltzitm%20m* Iris-WCmffi 
$U PH8.3. lOmM DTT > 1 mil EDTAT'&W&^tftt # 

(2) mm&tii® 

Lfc„ m t>tltz±m*2M lris>\iCmm®.i>nZ.3. 6Mif, ImM 
EDTA-r-5pSB^L^SP-Sepharose FF(7 r ^ •> 7tt) CfiU EigftT' 
ft^SU 0. 5M&ig££fr|5l&&-efctb & & to. K Na 2 S0 3 1 

Na 2 S40 fl £<€rft*'ftJt&!ei£a<lllnilU 1 3mM \Zt£%> 7 K1jaz_ AX,^ 15B# 
20 mx>l<* >it£'a o/Co X;U*WbrS&£20mH Tris-HCmSjftu pH 
8.3. 6 MRUs. 0. 1 nil EDTAT¥£Hfc U/cSephacryl S-200 

(3) U7*-7U-r4>/ 

25 y\l$titz*m%<D9 >'< ? Smfif*©&&K 9 £ft©50mM 

Na-Glycine$jif&pH9. 8. 0. 2Mtgjt^ h U A. 16oH CHAPS. 5nM 
EDTA. 2mH GSH(i§5c£! >). 1 mil GSSGCgf itm PA* * * * >) 
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(4) -mftn® 

pH£ift7.4»C&fctfT3im£it&£fTo/Co ft®£3000x g 20#©8£> 
5 30%7-t? h- M 0. l%TFAKfgft¥ Lfc 0 *©&&£& 

7KT'2fS^f?bs 0.05%TFA, 25%7-tr h - h 'J ^T^ftfk LTfc^fc 
j2 tS HPLC© RESOURCE RPCrt 5 A (7 r ;U v •> 7tt) ICii U 0. 05%TFA, 
25~45%7-fe V U > Mc«t *)^tBLfc 0 «£btt(*Rftg 

ftK?t£ffl^280nin©!RftKKJ: *)*^*- U ffiSS! £ *Uc*gBfl© * 

(5) ««l$*ifc*l6W©^ >^^HO«aft¥WttHOj»IS 
(7) N*S&!7 S /SftE?iJ^#f 

15 BtE?iJ£7 i yS^-^xyf-, *x;U476A (775^ K'^ * 

xAXtt) ir<to^#f bfcic^., se ?imse 1 T^-TN^a^ 
U) 7^yi§ia^^<ff 

20 yifc##r$ (PICO TAG*>XxA(9*-*-X*i:)) K J; <9 H^fco *© 
{c^-r 0 ^ir^Sttfc&l* 1 * j -7-^ »?©7 * y$gg& 
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T i J U £ Bl tt W ft tt 

Asx 11.5 12 

G 1 x 1 0. 9 11 

S e r 8.4 9 

5 G 1 y 4. 3 4 

His 4.0 4 

A r g 7. 7 7 

Thr 5.4 6 

Ala 7. 3 7 

Pro 10.2 10 

Tyr 2.9 3 

10 Val 5.7 7 

Met 5. 1 4 

ViCys 2.6 7 

lie 4.9 6 

Leu 10.0 10 

Phe 4.0 4 

Lys 5.9 6 

15 TrP " 2 

E ?ij © & $ 119 
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20 TOSDS-PAGEJr^OStiSL/ciC^x #j28KDa©#^ Lfc„ 

li N^SS*^-jcPro^ £J6£ S 1198g^ y> H * * ://< ? ft* £ C i 

25 (i) mm&ttat • #m^ot^«^ffl 

mmmvnmb. iu 9 /ioue^ lo^/io**, fc^tnoo^/io^ 
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IbOfittmm. 0.5%. pH3. I-AC) £i§SfOU *fnL*:&. 2S£S£$U 

'&iz±mmzm\hL. fomzmubtzm^ toxmrnmrnmiz**)^ #• 

% 2 

"mp 5 2 * y^?gg>ffltt *# * t*tgPc{b*att<p%3i» 

n m (type- 1 35-y>ma> 0/4 

l/zg/8B& 3/4 
lO^g/SUte 4/4 
1 OOiag/ite 4/4 

15 KJ:*S&3!#£**-o 
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*&£*-To 02i:fc^T, AliHP52* >'<?ni BUMP 
52* >^?gl0#9/3BtiU CliMP* >/< * K100 0 s/SB&Offlfi-C* 

20 n*tiMP52^ >^^R*■r•>^*B««^rs^6ii^^«©ls**^ro 

=J-yfr (von Kossa) Sfefe, 7/U5/7>7>U- (Alcian blue) 
efctf'sv h * •> V > - •> XHematoxylin-eosin) ftfe^^n^ni 
25 MbtZo 
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l*S0cfl:tK#8BJIS£^-f 0 SI3(B)ir*>H>Tx $cEPrc®g|5#lig|??tfc# 
5 m^^^fo B3(C)KfcU*T* ^EPad8B5>lil!iJ!S«Bia, *EPbogB#l* 
#f8*ffl»&x ^EUlb»»li*«[# x £EPobgs#li#g*ail&> £EPwb®#li 
*ft*'*i^-r 0 EI3^^. MP52* «t *K # 

3?*ffl8S. 11 HUMS. £0cft:&#«a<£fdtU # • &#S0crt:*&Jaa<Jg 

ft ffl * W-f -5 d «t *<bjj c, £ « 0 fc 0 
(2) fimtt-i-fl:ttffl©£i$tt8?#r 

3 K J: 0 $ 9 »< 9 mm 3 u 9*ttt * H«50J 4 (Die 

se m $ n fz jj & t m m \ z m m u tz m & & m m £ i c r -? v x ® * as ^ * i c 

15 a&i**. 3, 7. 10, 14. 2\& &U2&B&tzm&*mth. lQX**-7 
'J **l£©ffl«H0frK'W h*>'J >-i*>>&fe(HE) 

fcitf 7 * >=i .y-tf-?fefe(von Kossa) £JfeLfc 0 m 4 K ^O&fetfjfr© 

301 (BI4A. HE) E*>H*T* tltz n 5 - V >mm (co) 

20 tEHoffimat (m) tvmz^ &m¥ftj\zii%&m&mi&*:£tt*# 
itfizimjhmm (nc) (Dtami)m#>t>titz 0 7bi (0 4b % he) *^io 

BE (EI4C, HE) {r^l^Ts C ©SB&JC (i*^^F^ g£*ffll!S (nc) # 

#t?.i6£>*l/Co 14B g(S 4 D, HE : EI 4 E. von Kossa) Kfcl*T\ S 
25 VUttk^m®. (*Ef]cc) fc<i:tf#i|fl® (^EPb) ©JBidt*IB»fc 0 21B 
E (04 F> HE ; m 4 G, von Kossa)(Cfcl>T, MUmm (*EPbm) <D 

fM^i^i-^, UBEiz&%tstitzGiK<t&%mmuit&£m 
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ZtltZo 28Bg (Sl4H > HE) Kfcl^T, t£i5fflK#Ili*IBJiS (bin) *<|g 
Z\(0*7\Z^ rMP52l^ ^*BMPsiroi>TB^<i*>ir$nTt^S«k9lC 

(3) m^itizn-ti^m 

Hifemfci^m^tifc* w<*®£0.01%b Mfll?gT;u^i y££ 
fr£3Itfj »J (pH3. 4) «ft?U 0. 01^9/20//^ Q. lug/20 

10 ^fc«i:tf 1 /z»/20/zi?&&£3li!!U -€r©20// f^-X^^b'-b- 
y h©££©^li#©9 *>^©-#©-fl-JgJC£& 1 Bgfre. -7^ 
?a->'J >i>£ffl<^T-B-[Hk 12BP B ^iSBlpl-gCfi[{ia*fLfco ftfe^ 

corns (D&zwth^tzo g3;i^©ism*^-^o bisk*^© 
m a k o . i u 9 / 2 o u e £ & m a w t /c ii & © m & w n © it ^ si % at ^ m 

20 &©-0>i (0 5 B) *R*tffl»*K»i*W©*ft (S5 A) iifel^to 
*»»W©g&K»5lc«k9* ffOtHBISi (p) ©gttfl:teJ:tf *«*<»© 

(tfcir, stt{b$nfc#^«a«a (*Efiob) tmm^n&zv^ 
m (p) £©*n«fi«ica£<aj3iu (b) com 
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j 3 

(flg/ggfe/B) ggg#(A) frfgBfrPHaitft^CB) (B/A) 

0 128± 7 141 ±20 1. 10±0. 16 
0.01 134 ± 9 167±30 1.27±0.33 
0.1 119±19 190±29 1.60±0.10* 

1 132± 9 225±25 1. 70±0. 14** 

* p <o. 05. * * p <o. oi Kttmmmm®$m(n u ruxm 
(4) Mm&nom£.Ktt?z®% 

6E©12iI^©8ttt^5& > K*9>T h) ©Mil SB© 

LfcB8fiiS|K# • #fc«*ftu*U *0fctMB&K£SifcW 3 ic J: 0 & £ft 
iz9y>*tnmbu g^ttziii^^^^f- I 37-f>Mi 

End) K(i®*itt©*B8t (f) £f2J6£CD*T'£oA:a<. HS60IJ3CJ: 

^-^feHtt©se©2t*^^oA:. (ch) (DM&Lzm&tzo 

ztz^ *<Dj&i&ztitzm®tt. iEisMm&nmmz&^TWimztiz® 
±wi&m. mmmmm. m±mi&mt<,^tzmftmmizmtonmi&®f&. 
mmzxmm&(!)ftmfrt>ftm^tm%Lx^tz 0 cn^©^!.!*, m 
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(5) #rr • #*»ic*ff s^as^m 

5 30EOX^7/K-l/-^«ltt5 7 h (I&15«£) *Htt© 
*ctt*4ffl K';;HiT5«i©Rtt#©#*»SB£ttJdL aff^H-frffiitt 

io - i a5-y>$£&$^£*©#*fi^ftt::iii6iA^ 

W&©* ^^11 /z f&W*^- (07C) ©ila6& 

15 *Tlil2>lgK:fcH>TfctI®MSiB^£©:g : F ©{£# C&EPcs) ©JBfi££ 
Iga6fc©^T'&*K iiMt>tt^-?fc 0 10£fclil00// 9 

#W^-f^- I 37-y> (EJD:lo«fctfgJE) ©if#>&*T'l;i*©#£ 

20 ZlSX^tRiRj* (Aloka. DCS-600) K J: *) 1 mR3P§© X* + >- > 

MZ-500D)Kg^U 180°/#©X f- K-CTflMHUI-ClsHEStf, * 
25 H#*«*-r*©ICjg5.Sti:**fcl;*)**»J3£Lfc (14), *»W© 
^>/^K©5 v h*H'tXSl«i&'>'©««>i&*l*C©J;'5l^ fflfitfc 
»tfM::*©»tt"C©1tt6**iifl0 3l*S £ t *>K, *©SB&©#8S 
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(4ab0*) *±&2ltZ Z <t*<*S*u *5&g|©* >/<?J|j&< % -H-tFf 
©teSi te J: #*«SB C fc * K W&T* s c <!: L T I ^ 0 

it 4 



a5-y>#J4 120. 2±24.5 2.92±0. 09 6 

l 176. 9±36.4 6. 24±l.00 8 

10 277.4±63.9 9.35±3. 14 8 

100 374.8±67. 1* 40.34±7. 64* 8 



*P<0. 05 *f3 5-y>^J4P (Students' s t-test) 
c <h ic «fc 0 *B§ g £ ffl i n ifi fc? 13* ^ j: *> m # £g 
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10 



15 



E?'J#^ : 1 
E?iJ©fi£ : 1 1 9 



£$J& : h h (homo sapiens) 



MP52T ^ ySeE^J®383§g^t>501#BOT ^ /KE^Jc 



CCA CTG GCC ACT CGC CAG GGC A AG CGA CCC AGC AAG AAC CTT AAG GCT 
Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 
5 10 15 



48 



20 



CGC TGC ACT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 
Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 
20 25 30 

GAC GAC TGG ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 
Asp Asp Trp lie He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 
35 40 45 



25 



GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 
Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 
50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 
Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 
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CCC ACC TCC TGT GTC CCC ACG CGA CTG ACT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 
85 90 95 

ATT GAC TCT GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 
5 100 105 110 

GTG GAG TCG TGT GGC TGC AGG 357 
Val Glu Ser Cys Gly Cys Arg 
115 



E?iJ#*f : 2 
g£?ij©g$ : 27 

: -*« 

: ft L 
$L®% : ft U 
W% : ft L 

: MP52J&&Si&Btfflli2r|S]PCR77^ -?- e 

BEfiJ : 

ATAATGCCAC TAGCAACTCG TCAGGGC 27 
E?'J#^ : 3 
E?iJ©fi£ : 26 

se^ij©^ : mm 
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mm : K u 

: L 

5 E9J : 

CGTCGACTA.C CTGCAGCCAC ACGACT 26 
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20 



25 
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i $ <D i 1 

5 4. #g&tf#ffi8£-c*3tft*Q3Ett©&'iK 

6. #£t»*<##K #*fflTfc*fit*gi3iei8©&#, ft£«fc 

10 flEffl. 

15 9. E*J«e*>]«lK*©7 ;y«E5iJ*3- K^-SDNAE*]© 5 7 

10. E?iJ£E?iJ#^lie«©7 ~ y&E?iJ£3- K-r <5DNAE?"J© 5 7 
=?4 £3- K-T 5 3 K>*ttiDLfcDKA*£tf-r 

20 5757; K**«U fO^X; K JBRIEtfcU *© 

25 11. M*E2Ett©*>/<*K*ift5r*cifr£/i:Sfci» % #g|i6© 
12. t*H\ #gt«.*<#ffifg£T'&*gjt*]Ill©teSf|;S& 0 
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14. ifc#> URAjWMK #X»-C*SII*^ll©^*^j56o 

15. • #0SA*<ll*U Jtfll ©K!IT**aifJfc3ill©J&*2rfto 

5 



10 



15 



20 



25 
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